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VirRAD is a virtual learning community which although  origi-
nally developed specifically for radiopharmacy could ultimately
VirRAD be used not only for radiopharmacy but for nuclear med-
icine and other related fields.
The radiopharmacy community is very disparate, widespread
community and encompasses many different types of people,
ranging from those very new to the field — undergraduates first
coming into pharmacy or chemistry — ranging through to people
doing post graduate degrees and up to eminent professors. It
also includes people coming from many different backgrounds,
such as pharmacists, chemists, technologists and medical doc-
tors and other professions. The ultimate recipients of our care of
course are the general public and therefore the lay public as well,
probably also have an interest in the way our community works.
The different types of people in the community have different
types of learning needs. Some people require the ability to per-
form tasks well, so they require particular skill competencies and
it is also important that they perform these in the right way, so they
need to perform safely. But in order to do that task effectively they
also need to understand the theoretical basis for the work which
they are doing. They therefore need to understand the science as
well, and increasingly these days they need to understand the
legal framework within which they are working so that they keep to
the rules. At the same time, we have people new to the field, who
need to learn these things at the introductory level, but we also
have people who have been in this business for a long time who
have more advanced learning needs.
In Europe we already have a variety of different radiopharma-
cy programs. Within the EANM we set up the European Speciali-
sation Certificate in Radiopharmacy a few years ago and we now
have a number of courses teaching this syllabus in Germany,
Switzerland, France and Slovenia. Our colleagues in the United
States of course also have a number of courses, particularly Cer-
tificate courses run by Purdue University and also a recently de-
veloped on-line teaching resource at the University of Arkansas in
New Mexico.
However, although such courses do exist, the problem is that
they don’t really meet the need. Many places still don’t have ac-
cess to courses, and many regions have no provision at all. Those
people who are able to attend the courses suffer from the fact that
they have to pay quite high course fees, they have to travel to
wherever the course is being held, and while they are there they
have to pay their accommodation costs. During this time they have
to leave their work, so they are not available to do their work at the
time and therefore employers, in particular, are often somewhat
reluctant to let them go. One of the particular problems is that
these courses are very intense. When you take people away from
their work and put them somewhere for two weeks, there is an
inclination to try and get as much information into their brains as
possible and it is very difficult to absorb that information when you
are sitting in front of a lecturer for seven hours a day. There are
also language difficulties because we teach the courses mostly in
English and that is not many people’s native language. In particu-
lar the provision doesn’t really match the requirements. I referred
above to the requirement for learning skill competencies;  the
courses that we have, although they teach the theoretical basis,
they don’t really teach the skill competencies very well. So — we
need a better way.
So why do we need VirRAD? We need it because radiophar-
macy is a very specialized field and there are relatively few radiop-
harmaceutical scientists in any one location. This means that there
is very limited peer contact. If you have a problem, there isn’t any-
body just down the corridor who can normally solve the problem
for you. There is limited resource to local expertise; you need to
get that from outside. And because the numbers of people are
small it’s very difficult to organize local and regional training cours-
es, the number of students are small, the number of teachers are
even smaller and that’s why we have the situation where there are
limited training opportunities. We also have a situation where we
have difficulties in recruitment. Radiopharmacy is a developing
Correspondence to: Stephen J. Mather
Cancer Research UK, Nuclear Medicine Research Laboratory,
St Bartholomew’s Hospital, West Smithfield, London EC1A 7BE
United Kingdom
Tel: (+ 44 171) 6017153, fax: (+ 44 171) 7963907
e-mail: mather.stephen@cancer.org.uk
This lecture is to be presented in the Congress of the Polish Society
of Nuclear Medicine, May 26th – 29th, 2004, Bydgoszcz, Poland
78
Nuclear Medicine Review 2004, Vol. 7, No. 1
www.nmr.viamedica.pl
Lectures
and expanding field, particularly in the area of PET — there’s a big
need in particular for PET radiochemists and radiopharmacists
and so we do need to be training more people to work in the field.
So what we hope VirRAD will provide for its users is a system
of communication.  Communication which will be from peer-to-
peer, so that if you have a problem, and you want somebody to
help you with that problem, there will be somebody to turn to.
There will be a learner-to-expert communication, so that students
can have access to teachers easily, and also person-to-commu-
nity communications so that people will feel a part of this global
community and won’t feel so isolated in their small hospital, wher-
ever that may be. We want VirRAD to provide a system to give us
access to rich multimedia learning material, including a variety of
different types of multimedia, plus simulation and Virtual Reality.
We also want it to provide support for self-learning for continuing
professional development, particularly through the learner mod-
eling and the self-assessment and personal academic record that
the system is going to provide, but at the same time give support
for people running external teaching programs. So if people want
to run a course in radiopharmacy, they don’t have to pay lots of
money to get teachers to come from all around the world in order
to do the teaching. They can just turn to VirRAD for the learning re-
source. We would also hope that VirRAD will ultimately be THE place
in the world, THE place on the internet, where people go when they
want to find out anything about radiopharmacy. Any sort of techni-
cal, specialized information to do with radiopharmacy, we hope
that people will initially come to look around the site i to get it.
However, VirRAD should be for everyone, not just for the peo-
ple working in radiopharmacy specifically, but also people work-
ing in nuclear medicine as a whole and we hope that it will be
seen like that and used by everybody. What we want to do in
particular with VirRAD is to make our radiopharmacy learning more
accessible so that people can learn at any time and in any place.
We want it to be more universal so wherever you live around the
world you have access to the same level of learning and there are
no poor neighbours as far as access to learning resources is con-
cerned. We would like to make it more effective than the teaching
we have at the moment. We want it to be less intensive so people
don’t have to cram as much into their brain as quickly as they do
at the moment.  We want it to be more involving so instead of the
students just sitting in a lecture hall listening to the lecturers speak-
ing, we want to involve them in the learning process and in doing
so hopefully make it more fun. We want to make the learning more
relevant for both the employer and the student so that the em-
ployer and the student can chose the learning which is appropri-
ate for them either, as students or for them as employers. By
making it accessible on the world wide web, we hope it will be
cheaper since people won’t need to travel to do their learning and
they won’t need to pay for expensive accommodation.
At the same time, it’s important that we do make the learning
still a shared experience. One of the big advantages that class-
room teaching has over distance learning, is the fact that it brings
everybody together and people can share in the learning process.
Somehow, we have to make sure that when the student is sitting
on their own in front of a computer, they don’t feel alone, but still
feel part of a learning community, and they should hopefully re-
main in that community for their entire working life. It’s not just
something that they are going to do before they qualify. Once
they qualify and get into practice, hopefully they will continue to
learn for the rest of their working life.
At the beginning of 2002, the European Commission gave us
a grant of three million euros to develop VirRAD but not just to
produce a radiopharmacy learning program;  the European Com-
mission are primarily interested in moving the boundaries for us-
ing the internet for learning. They want internet learning to be more
effective and more enjoyable in ways that I have already described
and therefore VirRAD is not just a development program but
a platform for research into the use of the internet as a learning
tool and in particular for learning within a virtual community. For
this reason, the pedagogical or educational framework, within
which VirRAD is developed is very important
Learning is the construction of knowledge-rather like building
a house. In order to build a house you need a number of different
resources. You need the materials to build a house and in the
case of learning the materials are the pieces of information that
need to be learned. To build a house you also need a plan and it’s
becoming increasingly clear that for effective learning you also
need a plan. You will learn more effectively and retain that infor-
mation for longer if you approach learning in a logical and orga-
nized manner. Building a house will go on a lot quicker if you work
as a team, rather than as an individual, and that’s true in educa-
tion and learning as well. You learn more quickly and effectively if
you learn within a team rather than on your own. And finally, when
you’re building a house, you can’t build a house without tools and
certainly as far as distance learning is concerned, you can’t learn
without tools as well, the prime tool being the computer and the
software behind the computer.
Since you can’t use tools effectively until you have actually
learned how to use those tools one of the important things that we
need to build into VirRAD is a system that enables people to learn
how to use the tools that they are going to be using for learning.
Gilly Salmon has developed the five different stages of e-learning
that students go through in order to learn effectively on the com-
puter. The first stage is that of simply accessing the tools, ac-
cessing the computer and the internet — getting comfortable with
using the tools you are going to use for your learning. At the same
time it is important to motivate the student to actually use these
tools effectively. It does take effort to use a computer for learning
and a student needs to be stimulated  to make that effort. Once
the student becomes familiar with the tools they are using, then
they need to start a process of on-line socialization to get over
this feeling of isolation, so that they feel they are part of a team.
It’s just like being in a classroom again, but it’s just that this class-
room is scattered around the world. Only when people start to
feel comfortable within this social environment, do they actually
start to exchange and acquire the  information which are the build-
ing blocks for the learning process itself. However, once these
building blocks start to be exchanged, then people start to put
them together to actually create knowledge within their own mind.
They start to build a house of knowledge within their mind.  Final-
ly, once they have built that knowledge and built that house, or in
the case of radiopharmacy, built their radiopharmacy knowledge,
then they can start to apply the knowledge, and start to develop
and build on it within their own minds.
This is the process that we have to try and reproduce effec-
tively within VirRAD. It is easy to assume that people will simply go
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to the computer, switch it on and they will log into VirRAD and
start learning, but it’s not really so simple.
One of the other pedagogical bases is this concept of mindful
learning, where we are hopefully going to explore some of these
myths and see whether by adopting them we can see whether the
learning will be more effective. There is also the learner modeling,
that I mentioned. This is basically the extent to which we can actu-
ally use the computer to help the student to learn.  So the student
can interact with the computer because they will basically, to
a large extent, be on their own, they don’t get as much feedback
from the teacher, for example if they were sitting in a classroom.
So what we want to see is whether the computer can provide some
of this feedback on the learning that teacher would normally do in
a classroom-learning situation.
So how will it work? Well, VirRAD can be divided into three
main areas:
— the virtual learning community;
— a multimedia learning resource containing the courseware;
— the virtual radiopharmacy laboratory.
However, these three components of VirRAD cannot work effec-
tively independently but need to come together and  be integrat-
ed in order to work successfully.
The community is basically a collection of communication tools.
The aim is to try and reproduce the different types of communication
that take place in a real classroom. There is communication between
students, between students and teachers and between individuals
and the community as a whole. Somehow we need to make commu-
nication in this environment as easy and as natural as it is in real life.
The courseware that we use will be composed of several dif-
ferent types of multimedia, including video, text, diagrams and
animations and we hope that by using a variety of different types
of multimedia to provide the learning material, it will provide suffi-
cient novelty within the learning situation to engage the students’
interest. As well as the courseware itself, we have to develop
a user-friendly system that will allow us to put the courseware into
VirRAD. There is an enormous amount of learning material out there in
the world and somehow we have to find a way of getting it into VirRAD
as efficiently as possible. We don’t want to have to re-invent everything
ourselves, we don’t want to have to go and re-write text books in ra-
diopharmacy in order to put it on the system ourselves. We are aiming
to develop an authoring tool which hopefully will allow anybody in the
world to upload learning material into the system. All of this courseware
however needs to be divided into modules and categorized so that
people can find the information they want as easily as possible.
The final component of VirRAD is the virtual radiopharmacy
laboratory where people can actually try and get some hands-on
experience to get an idea of what goes on in a radiopharmacy.
We recognize that it is not going to be exactly the same as actual-
ly working in the radiopharmacy but at least it will give them
a good idea, so when they do finally go into a radiopharmacy it
won’t be quite as alien as it might be at the moment.
The concept of our radiopharmacy laboratory is that it will
operate in a number of different ways. People will be able to enter
the laboratory on their own and play around with bits of equip-
ment and manipulate syringes and kits and the rest of it, and sim-
ply play on their own, or they will be able to go in with a teacher, or
with another student, and up to six students will be able to go in
together with a teacher, and the teacher will be able to teach them
the type of skill competencies that they need to learn.
So, what is the current status of the project? It started in March
2002, began testing in May 2003 and the first prototype was
launched in September of 2003. At the time of writing, the proto-
type is being assessed and evaluated and the results of this eval-
uation will feed into the design of the second prototype in Sum-
mer of 2004. The period of funding by the European Commission
ends in February 2005 but we very much hope that that won’t be
the end of VirRAD, we want this to carry on for some years be-
yond, in order that it will be useful to the radiopharmacy commu-
nity, and one our tasks for the next year, is to find additional sources
of support to make sure that happens.
